mi oi xi 1 / 2 



KOREAN PATENT ABSTRACTS(KR) 



Document Code:A 
(11) Publication No. 1020020053542 
(21) Application No. 1020000083202 
(51) IPC Code: 
H01L 21/283 

(71) Applicant: 

HYNIX SEMICONDUCTOR INC. 

(72) Inventor: 

LEE, SEOK GYU 
(30) Priority: 



(43) Publication. Date. 20020705 
(22) Application Date. 20001227 



(54) Title of Invention 

METHOD FOR MANUFACTURING CONTACT PLUG OF SEMICONDUCTOR DEVICE 



Representative drawing 



(57) Abstract: 




13 14 15 16 



PURPOSE: A method for manufacturing a 
contact plug of a semiconductor device is 
provided to enhance the reliability of a 
process by preventing a short between the 
SEG(Selective Epitaxial Growth) plugs while 
forming the SEG plug to a target height. 

CONSTITUTION: A semiconductor substrate 
(11) exposing a junction is prepared and 
the first SEG thin film(18a) is formed on the 
junction by an SEG method. After 
depositing the first insulation filmO ) on the 
surface, between the first SEG thin films is 
insulated without a void by perfectly 
removing the first insulation film excluding 
the first insulation film buried between the 
first SEG thin films and exposing the upper 
part. The SEG epitaxial thin film of the 
target height is obtained by repeating the 
previous process under a state insulating 
between the contact plugs. After forming 
and flattening the second insulation film, 
the upper part of the SEG thin film is 
exposed by etching a fixed area. 

© KIPO 2003 



http://patent.kipris.or.kr/bin/Kpa_fulltext.cgi?appl_no=1 020000083202 



03-08-06 



gJUm m ^2002-0053542 



(19) □thEi^^^S(KR) 

(12) g^maisa(A) 



(51) Int. CI 
H01L 21/283 



(11) 

(43) simi} 



^2002-0053542 
2002tf07i!05iJ 



(21) ssieis 

(22) igajo 



10-2000-0083202 
2QQQH12P27ff 



(7D ssej 



(72) grs» 



(74) CH£I&J 

QMS? i &m 



^^'slAh 8K)|i=!±B£MI 

3 2I OISAI ¥®m omi£l 6M36-1 
OI*jf? 

3?IE2>^AI§o^SSg899-7i,^0m^102l 



1303S 



(54) ets ai ±Ztgl s^i gain g^a 



s I'gg ysxii gei sain g£ saoii ae ess sans gsspi ^iskx ysai 

£§1^ CHI HI g§(Selective epitaxial growth; SEG)S°^ £§A|?| SEG S2H3S M 
gmt= Mm OHM. ait^°S mm g§(Lateral growth)2| §E3f SH§ ^^Sh ^JHISHI 1xf Oil 
HI BJQfS &§A|gi ^ CHI HI AIOICHI laili DHUSfOI S£A|£J » 2 SI- CHI HI ^a|S & 

§A|&°SM| £0|2| SEG IBIli SSS^AH SEG S£I32}2| Er^rOI S^ohfe 5i ^IISIOI § 

§2| <U3£!e &4TAI1J 4 s a>£x1l ±A}2| g« g£)Zl IS gfSOl 3DAISP. 
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SSi S£I3, £S|3 CHIEISS. lateral growt, S§ 

E 1a » £ 1bte SEH2I ffEfl £»2| gSj S£H3 S£ »gi ggS|:>| fHsfOl EAI& ±»2| 
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maoi ^o/±r urn si j mow mBHDI^ 

S ^ h g£ ttEHI ±X\9\ S§i MEH3 m& gJSOII Bff 325, ^61 »EHI 3I&2I §1,^1 tfiHXj 
Oil ni a§(Selective epitaxial growth; SEG)go^ «SA|31 §S& SE6 M2H3S ^ S£I3S Atg 
6^ ^£31 £XF2| seh g£ a^oil a» 301 Cf. 



se mch , asai ±x[£i nneoi oiaus ^chi a>ah stiui (Aspect rat io)^ s^spi hhsoh e* 
sail Jie &011 °jx[5i25 1^31 m&m m ^ Main &roii oix^q^ n^m 

te 301 ttB^OI £\9XQ. OlSHSt A|0||£ QXfO] SOI 0.1^i Ol^eJ ±X\2\ 3 

^ont, ez> saot ^ e^i u\±n in» ssnf ^ §§§ ^ais^ s§tiss isaa, ssi 
AiaiBom iii neivot ssj sans a 4 at 4- aici. nam, p»ei soi 0.1^ oima 

±Xh£| S^OII^ 0^3 ix» 5§ SSOil S§ OhHOI ¥^8*01 3343 SXIPI- Bt4l 

BO. 

OIB ^8PI ?!» u o^2^i , BSEXII 3I&2I §S¥1 £^13 CHI III g 39 (Select ive epitaxial 
growth)^^ ^§AIS ^ M2H3B iS6ffe gtfilOl 

0I3K S£8h0l geH2| BJ£E» ^X^HJ S§! MSH3 ^SoF^I^ 

£ ias sasaa. ie ^»qk2)oi age bjexii 3i»o) &011 tiiois <*»bn3). ^ioim a^(4), 

S»ot 8tE. 0^3(5), }I0|M ^IHI0|AH(6) K LOO ^£21 ±2±/ = aiei (7) o ^ 0I^CH£! M^XI^Ei 

b sa§a, oi^, ^aieoi ±£^/Eai°j(7) s ^ oil °> <y^3 chi hi *jbi^ 

m £!§A|^ SEG MdH3(8)M I^^Cf. 

£ ibs sssm, oil hi ^§ao§ ^s^/hbii 21(7) s^onei seg »an(8)s i^sib m§ 

Oil AH aS(Lateral growth)0| S A| CHI »£B8H?I MS Oil, SEG Sffl 3(8)31- US ^01^ SSShP M 

^ eS6H 2ib AH^ Cfg SEG Md-i3^ /HS §^6f£f a^SCL 

«OI, HBS|os QIAil ±X^M 1SS S@i H2I0I OH^ skq, XPI §1 a@j 

a|2|o| §j£/d 0 | 3^1 [CH^OII , >IIO|^ 2^ Hl^ ^011 0H¥ 6hH Of 

>i3(Hard mask)S §S6^I ^^^^ 01 CHI 0J& Q^£J^ SEG »£|32| ^01^ 200nmOI^SS feOJS! 

p. ^^0^3 aoi chi ni mm 200nmoi^ §am §^6^1 eis, £ iboii 

AH £A|^ bm ^Ol , SEG M£H3(8):>|- ^S^/Hail &J (7) S^H^¥Ej iE <M-^|°|(2) ^§ 6fb 
«S(Lateral growth)^^ 21B[0\ &m SEG B^SJCH g^OI W4So^l CL 



(TfaUH, S ^5|2| SHSS^I ^lahCM aS(Lateral growth)°l 

^^H^ ^3)II^X| 1x1- <HiH5j Oil ni ^&Am « CHI III AhOI Oil ^^^^g DDilsKM ^2 

Mil m 2Xi tm* on hi ssaiuo^mi koisi seg laai saa^Ai seg Mynzisj 
si xiigo^ai 3 =^oi s^a. 



£ SSOII DTi^ ^£^1 ^X^S] MdH3 IS g§§ ^A|8h01 S^V^I- ^£E 

^1 ^I5h0| XllgEJ^ XII 1 B3II, <M§«2j Oil HI gggog 2 ^« ^CHI XII 1 Oil HI 1^5^ 

HI 2 2^1 ^¥0|| XII 1 g^eh ^ HI 1 Oil HI AfOIOII DHU^I HI 1 ti^ ^tH 

HI9& uoixi xii 1 m&^m ni^am a^i ^^ai^ hi 1 chi hi a^oim 

MOIE SiOl ^^Al^lfe HI 3 EMI, HI 2 B3I g HI 3 ^A|6f01 ^ MdH3 AhOI ^2 

9 ^EHS ^0|2J <M^^1 CHI HI i^ofb HI 4 &3I SI Sx^l ^^Oil XII 2 12^1 ISoQ 

& m ^§ S^g ^^ k m01 d^j^j CHI HI ^Q|2| ^¥1 ^#A|5M^r HI 5 B^ll^ 0|#Oi^a. 

HI 1 Oil El ^OfS ^B SS01I 2J§t SXI6PI ?|5hOj 4iXh£| AH© ^£0il dJEj S§ ^01 

s agffo. oim. hi 1 chi hi ^qi^ s i 2 h 2 c i 2 5b sm 4 oii hcim s^hsm h 2 ^ °j^ai^ j\±m 
oieaFCN 700 lhxi 95o°c°j ssoiiah xh& ^sr ^i^ §s[aog ia§^u, si 2 h 6 sy ci 2 m h 2 ^ sj^ai 

J\±m 0\§o[0\ 600 UIXI 750°C°J BEEOilAi sXiET ^l^ 1^25 ^SAI^ SSgfQ. Xil 1 



OISK ESI ££oFOI S ^AIOIIS ^Ailol SSS^IS thCL 

£ 2a SI £ 2<fe B &S0II MB *}^X\\ ±X19) MeH3 &m ^^01 ^X^^^ 
SE A| §*■ 4.XF2J &^£0|Q. 

£ 2aM ^5§^ , 6h»BK 12)01 §£9 tt£«| ^1^(11)^011 ^ilOlM ^SJ^(13). ^ilOlM 

2^(14), >II0|^ 2^(14)M DHQlsl8PI 9\m0\ iSS 5^ 0^3(15), ^IIO|e £^ ^II||0|AH (16) SI 
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£2^/E£ll°i(17)2S OI^CHS M^XI^EIS IS5!Q. 01*. ^2^/E5ll°J(17) &0II SIS feOIWXI 
£Sj*i CHI III eteiS £§A|31 III 1 Oil III et^(18a)S ij£j£CL 

HI 1 (MSj*) CHI HI &f&f(18a)g SijHjClz Efe SiH.011 HCIg SIHSUl H 2 £ U*jAI2J Jl±m OlgolW 700 
LHXI 950'C°I £ E Oil AH XH gf 2m 3>|& gsfgHS ISSWU SijHs S Cl 2 g H 2 ^ SI*!A|£J D\±m 01 g 
»« 600 LHXI 750'C°I SEOIIAH SXH2) DI& §SfS2£ SSAI31 ggetCt. 01 OH. HI 1 d^^j 

oi m tvar(i8a)e ^§ fed oi^os a§§ bsaisisi as ssoi s^6Mi an ois eisH s 
any b^oi grgswi ass, hi 1 s^ oil m ataKi8a)a as moi^ hi i s^ oil m 

etat( 18a) 21011 SSOII 3& B^OI &g8IXI 8f§ §ES SS&Ch 

E 2bB SSStB. HI 1 Oil HI etQ|(l8a)2ia §31 ASK* HI 1 CHI HI ^e|(18a) AlOia 

S210I SOIE 8J0I OHU§ 4^ SiE^I SSI HI 1 §Sef(19)g gSf&Q. 0|? ±|2| 

§g?J Oil XI ^(Blanket etch-back)^ &AI8HHU, SS Sl§a &IZU3IB Alge ^^ts ^ 
A|8|>|L| Efe CHI XI eijjlf £r*l ±|2|§ ^AI8I01 HI 1 CHI HI et°Ml8a) M0\°\ HI 

1 82^(19)6*8 S#A|3|H, UCHXI S^2| HI 1 ^2aj(19)S &28I Hl^&Ch. OISM), HI 1 
§as|(19)S HI 1 £2*3 CHI HI 18a) AhOI OilEl- HI 1 CHI HI stsi(18a)a 4f¥ H0 

s tssci. oira, hi 1 i£at09)s 3ia g^a otefgEie ssis* sj e§i san «ias)oii qjoh 

<M§H*jo S Hl^^f 3h^SH31 S?|2j i^SI 3>fe lit AhSffCh. ^£IS &2fSHSi0 2 )OI ais^ei § 
gOICh. 

E 2c§ SSShe. feO|°| CHini ajQtS g^spi ?| 8104 E 2a CHI AH ±JA|§h 39 & Stth 31^ 5*t£ 

01 U S»S a*} S*fH2£ §S@ HI 1 Oil HI siai(18a) ^CHI HI 2 CHI HI 

H[o^(i8b)s aaect. 

&uia 23 si §§°s ^mm est? 4= at s^, =h ^jwia chihi s>eh§ ssaispi 91 

SHAHfe E 2a Oil AH &JAI& flSjai CHI HI ^§1 E 2b CHI AH 6IAI& CHIHI aiof^o) i3 g§§ una aj A | & 
Ch. 

E 2dS HI 1 it! HI 2 CHIHI a|a}(18a SI 18b )S gg8h0i ^Oia <a§J2| CHIHI e| 

OK 18)01 1S£I0, SSOIIAH IS! 2^2fa §21 flStOI SHI 4f^OII HI 2 gasK20)g 

8Sff ^ 5§i ^AI&Q. 01*. 4=5| HHSs 918101 8F¥ 2±°| Sg g«2J CHIHI Bj- 

^(18) e^ si ois s^(14)°j fisoi ttgfe s ^ m s g^si^, gs(2Ds om& 

Q. Oltffl. 3^ gg(21)g OH USUI SOU H&S fe^^l SO] geiSS g^SI^U, S§l 

3Sj CHIHI Hfnt(i8)2S2| 6.^ SfSS SJXI8PI 9)8^ Sf^ ai|OfS S^SPIE ffQ. ^3|2| S§0||AH 
<MS!j» CHIHI HfOMl8)» SSI AhS»°SM| SflUPh ^012 ^ EH CHI AH S§(21)S 0HU8I 

si ass oHg ^si if4fAi3isi aa. 



fe^ia S ^SCHIAHfe ^XFSJES S§(Lateral growth)°l §E3| SIS 3|^& JfMIWXI 

<MBj5j CHIHI a|Q|§ SiH?! * l^^i 1^512 OHXI B!J(Etch-back)8h01 IE ttsi^ gf=oj ^eh^ 
CHI HI H[0| AhOIB aaa|2S JH9I »Iie 91 2x1 SS|5! CHIHI ^s|g SSAIUHSMI Si 

°s eie a&a hoi hi&s 3H<y& 4- sid. 



&mm bia ^01, S igg SiHai CHI HI afSf AhOI CHI g^aji OHUSIOI =2 SSOII °\m EfSfM gf 
XIS2SM) SDIHI ?52| maOHAHE SIT &0I jgO|2| Oil HI fi^^S «SAIS 4= SiCH . il°| <M 

aai s^Aisife sa^i ao. 



1 

ill ^AISIOI Si¥S ti@ BfEHI 3I&0I HISBfe HI 1 BSI: 

S^^i OH HI 4^1 £011 HI 1 <y^5| OH HI ef^g g^Shfe HI 2 BSI; 

EM &^OII HI 1 g^QIS * &OI HI 1 S^j^ oil III S}Q| AhOI Oil 0HU9 HI 1 12^1 

Hia& umxi g^a &oi hi 1 12^1 &asi ni^sm esai^i &oi hi 1 d^^i ohi hi sf 

at AhOlg SOIE 2J0I ^3AI3I^ HI 3 EhSI : 

HI 2 BSI K HI 3 E+SIS &m 6IAI8h01 2|^a afoi AHS §29 ^ EH CHI AH ^Oia 
OH HI a|B|g SSSI^ HI 4 &SI: 

S! HI 4tV0H HI 2 I!2*Sfg g^th * S&S} gf * 4i§ S^S ±|2|8I0I CHIHI e|S|a 4f 

¥1 EgA|3|fe HI 5 OI^OIAIfe 3jg ^S2g 8hfe &JEHI 4:Xha 5§J SdHZl §S SS. 



S^S 2 

HI 1 SOU aiCHAH, 

HI 1 CHIHI atets ^ e SS0 || 9\m E+^fS &JI8h5| 9|8h01 ^Xha DH@ &£0|| CEhEH- 
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£o\m lisife j§ is°s site efEfli 4^121 s§» sdo §a aa. 



3 

XII 1 SMI 2JCHAH, 

XII 1 <yej^i CHI HI BJQfS Si 2 H 2 CI 2 SEte Si hUCHI HCIS SPWia H 2 S S|*|AIE! Jl^S 0IS8KX 700 

LHXI 950°C°I g£0)IAH XHgf a\*i 3I& §s}32£ ggoffe 53s 61te aEJtll ±I12| S§i m 

an aa. 



4 

XII 1 SOU 210) AH , 

SI 1 CHI HI ejatS Si 2 H 6 SI CI 2 S H 2 M SI*!AI2J 31^» 0|§Sh04 600 IDXI 750*C°J S£0||AH 

sua as» :>i& asAia g&aite j§ ?§°g site attn ^xisi mm m&n m& 

5 

HI 1 S0II Si 01 AH. 

XII 1 SSlsj- SEfe S§! §5H3 ^£IS^ Sg 5|E| BJ§0|| CHSH £^3° 

S XO:>l 3>lteS101 S^l^ ISSi 3*te ii§ AlgSlffl, ££IS &Siat(Si0 2 )M 0IM8101 gSSIb 

^s°£ site eisExii ^xi°i e@j gain g& sa. 



^0 



8 i 5 



1 



si ■ 



s 



8 4 5 





.a 



13 14 15 



5-4 



SDWm 5)^2002-0053542 



£&2b 




13 14 15 16 



£&2c 




\ — J— l — p- 

13 14 15 16 



!E&2d 




5-5 



